Atmospheric particles influence climate indirectly by acting as cloud condensation nuclei (CCN) that affect cloud properties (albedo, lifetime, etc.) and precipitation. The first aerosol indirect radiative forcing (FAIRF) (i.e., cloud albedo effect) constitutes the largest uncertainty among the various radiative forcing quantified by the latest IPCC assessment report (IPCC2007). Most previous and recent FAIRF studies are based on global models with simplified chemistry and aerosol microphysics, which may lead to large uncertainties in predicted aerosol properties and FAIRF values. Here, we investigate the anthropogenic contribution to CCN and associated FAIRF using a state-of-the-art global chemical transport model (CTM) GEOS-Chem with an advanced particle microphysics (APM) model incorporated. GEOS-Chem/APM contains a number of advanced features including size-resolved sectional particle microphysics, online comprehensive SOx-NOx-Ox-VOCs chemistry, consideration of nitrate and secondary organic aerosols, online aerosol-cloud-radiation calculation, and usage of more accurate assimilated meteorology. As far as we know, this is the first time that a CTM with full chemistry and sizeresolved (sectional) particle microphysics is employed to study FAIRF.
